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and America are described and discussed, while 
the section dealing' with adsorption has been ex¬ 
tended so as to include an account of recent work 
in this field. 

A description is also given of several new prac¬ 
tical methods. Amongst these may be mentioned 
Morgan’s method for determining the molecular 
weights of liquids from the weight of falling drops, 
and the methods suggested by Smith and 
Menzies for the determination of the boiling points 
and vapour pressures of substances. 

From the examples which have been given, it 
will be evident that, with one or two exceptions, 
the book has been brought thoroughly up to date, 
and can be confidently recommended to anyone 
desirous of having a clear and comprehensive ac¬ 
count of modern views relating to such subjects 
as the properties of atoms and molecules, and the 
general properties of gases, liquids, and solids. 

J. K. W. 


OPTICS IN EUCLID’S TIME. 

L’Ottica di Euclide. By Prof. G. Ovio. (“Manual! 
Hoepli.”) Pp. xx + 415. (Milano: Ulrico 
Hoepli, igi8.) Price 7.50 lire. 

T need scarcely be pointed out here that the 
greater portion of what we now call “optics,” 
dealing as it does with applications of the laws 
of refraction, was unknown in the days of the 
Greek geometer. In this small volume Prof. 
Giuseppe Ovio, of Genoa, has condensed an ex¬ 
position of the contents of two volumes known 
as “Optics” and “Catoptrics,” of which the first 
is believed certainly to be due to Euclid, while 
his authorship of the second is regarded as rather 
more doubtful. In preparing this book Prof. Ovio 
has mainly based his work on the editions of Pena, 
Danti, and Heiberg, but has also consulted those 
of Gregory, Zamberto, and Freart. 

“Optics Properly'So-called,” which forms the 
title of the first portion, is practically equivalent 
to our perspective geometry. It deals with the 
apparent dimensions of object^ seen at different 
distances and in different directions. It thus con¬ 
sists of a collection of propositions really purely 
geometrical in character. For example, one pro¬ 
position proves that an eye situated near a sphere 
sees less of it than one further off, but the visible 
portion appears larger. There are some theorems, 
on the other hand, of which the purport and mean¬ 
ing are rather vague, and Prof. Ovio’s comments 
on these will be found useful. “Catoptrics ” deals 
with reflection at curved surfaces. The proposi¬ 
tions include proofs that a plane mirror produces 
an inverted image of the same size as the object, 
that rays after reflection at a concave surface 
sometimes converge and at other times diverge, 
and a large number of other- properties, of which 
these may be regarded as typical 'representatives. 
According to Euclid, visual rays emanated from 
the eye and went to the objects. 

Now that the younger generation no longer 
acquires its geometrical ideas from Euclid’s 
elements, an interesting variation on our over- 
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stereotyped school curricula might very well be 
introduced by occasionally teaching the subject- 
matter of this volume. Many of the proofs afford 
quite interesting lessons in deductive methods, 
and could very well be accompanied by excellent 
exercises in constructive geometry. But, unfor¬ 
tunately, the subject in its present form does not 
fall within the syllabus of school examinations. 

G. H. B. 


OUR BOOKSHELF. 

Descriptive Catalogue of the British Scientific 
Products Exhibition, with Articles on Recent 
Developments. Pp. xxiv + 268. (London, 199 
Piccadilly : British Science Guild, 1918,) Price 
2S. 6 d. net. 

The record of industrial achievement during the 
period of the war shown at the recent British 
Scientific Products Exhibition organised by the 
British Science Guild w r as much enhanced by the 
publication of a comprehensive descriptive cata¬ 
logue. Whilst the contained details of the ex¬ 
hibits and their technical applications added in¬ 
terest to their examination and form a valuable 
record for reference, the inclusion of a series of 
articles on recent industrial developments should 
do much to drive home and explain what has been 
accomplished during the past four years by the 
successful co-operation of science and industry, 
and what is needed for that fuller and more per¬ 
manent effort -which is required to secure industrial 
progress and efficiency. The story has been told 
in many forms, but every repetition that can extend 
an appreciation of the problem is to be welcomed. 
The catalogue of exhibits contains concrete ex¬ 
amples of recent developments which form the 
basis for the story, and their direct association with 
a series of twenty concise and well-written articles 
by authorities whose names are a guarantee of 
first-hand knowledge provides a helpful correlation 
between the results obtained in works and labora¬ 
tories and the objects and methods which have 
secured their realisation. 

Mathematical Papers for Admission into the Royal 
Military Academy and the Royal Military Col¬ 
lege, and Papers in Elementary Engineering for 
Naval Cadetships, November, 1917, and March, 
1918. Pp. 40. Elementary Engineering Papers 
for Naval Cadetships (Special Entry) for the 
Years 1913—1917. Pp. 33. Both edited by R. M. 
Milne. (London : Macmillan and Co., Ltd., 
1918.) Price of each 15. 3 d. net. 

A volume of mathematical papers set to candi¬ 
dates for admission to the Military Academy and 
College was reviewed in a recent issue of Nature. 
The first of the present publications is a further 
set of such papers. The other book contains the 
papers in elementary engineering set at recent 
examinations for Naval Cadetships. The questions 
in this collection cover the ground of the 
elementary theory of steam- and gas-engines, link 
motions, lathes, etc., and also presuppose some 
knowledge of the theory of hydrostatics, heat, and 
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graphical statics. They are well devised and very 
clearly put to the candidates. The wording is 
often such as to act persuasively on the examinees. 
That the questions are also up to date is indicated 
by the presence of some on aeroplanes and kites. 

Answers are given by the editor in the case of 
questions of a mathematical or arithmetical nature. 
There is a misprint on p. 11 of the “Mathematical 
Papers,” line 6 from the bottom. S. B. 

A Short Hand-book of Oil Analysis. By Dr. 

A. H. Gill. Revised eighth edition. Pp. 209. 

(Philadelphia and London : J. B. Lippincott 

Co., 1918.) Price 105. 6 d. net. 

This is a handy little book for a student of oil 
chemistry to commence his technical practice with. 
It is intended as an introduction to larger works 
such as that of Lewkowitsch, and deals with the 
chief animal and vegetable oils, petroleum pro¬ 
ducts, and the various greases used as lubricants. 
It gives the essential information briefly but 
clearly, and includes a good number of references 
to original sources of information. The volume 
is written from the American point of view, and 
some of the apparatus mentioned is more familiar 
in American laboratories than in this country. 
Some of the books quoted, also, are not readily 
accessible here. The British reader, however, will 
have no difficulty with the greater part of the 
w'ork, and he will find it a very useful guide. 
The first paragraph on p. 175 wants revision : 
it appears to have suffered in the press. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Perception of Sound. 

The recent publication of Sir Thomas Wrightson’s 
valuable and extensive investigations on the functions 
of the various parts of the auditory mechanism has 
brought into prominence a fundamental divergence of 
opinion as to the place where analysis of the complex 
sound vibrations occurs and as to the mode of vibra¬ 
tion of the basilar membrane. The view of Helm¬ 
holtz may be said to be that most generally accepted 
at present. As is well known, this theory states that 
the basilar membrane responds bv resonance in 
different parts to the component waves of the com¬ 
plex, and that each of these components gives rise to 
its own sensation on arriving at the brain. The 
analysis takes place in the cochlea. Sir Thomas Wright¬ 
son’s theory, which has received the powerful support 
of Prof. Keith, states that the basilar membrane as a 
whole follows in its wave form that of the complex, 
that the form of this complete compound wave is 
transferred to the nerve-fibres, and that no analysis 
takes place until the brain is reached. 

Careful consideration of the evidence brought for¬ 
ward in support of this view has aroused several 
difficulties in my mind which, I venture to think, 
require explanation. 

In the first place, there are certain physiological 
facts which make it extremely difficult to accept any 
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sort of transmission of a complex wave form through 
a nerve-fibre. The work of Keith Lucas and his col¬ 
leagues has shown that the process set going in a 
nerve-fibre has a definite time-course and magnitude, 
whatever be the way in which it is produced. If a 
sound-wave be enabled to stimulate a nerve-fibre by 
some appropriate receptor organ, the nerve process 
will be the same, however different the form of the 
w T ave. If this be true, it implies the necessity for a 
peripheral analysis, if there be any analysis at all. 
A similar difficulty arises in connection with the 
perception of notes of high pitch. If Sir 

Thomas Wrightson’s theory is correct, the number 
of impulses passing along the nerve must be 
the same as the number of vibrations in the 
note, or possibly two or four times the number. 
The frog’s nerve is incapable of responding to a 
second stimulus if it arrives less than 2/ioooths of a 
second after a previous one. It would, therefore, 
record all rates above 500 per second as identical. 
Doubtless this “refractory period” is shorter in the 
warm-blooded animal, but it is scarcely likely to be 
short enough to enable responses to 40,000 per second 
to be transmitted in their exact form. 

It will be noticed by the physiological reader that 
Muller’s law, which appears to have been first put 
forward by Sir Charles Bell, is involved here. It has 
been found that the sensation evoked from any nerve 
of special sense is identical, whatever the kind of 
stimulus applied. The peculiar quality of touch, taste, 
light, and so on, is due to the way the fibres end in 
the brain. Further than this in the way of explana¬ 
tion is at present impossible. But are we to suppose 
that the auditory nerve is the only exception to this 
law? What we should naturally expect would be that 
activity in one particular fibre, or, perhaps, set of 
fibres, in this nerve would be associated with the per¬ 
ception of one single definite tone, and that the form 
of the stimulus would be a matter of indifference. 
The theory of Helmholtz presents no obstacles in this 
respect. 

In the second place, there is a physical question 
about which there seems some confusion. Many physio¬ 
logists would be grateful to Lord Rayleigh if he would 
put us right here. There is no dispute as to the 
impression by the stapes on t(ie liquid of the scala 
vestibuli of a series of impulses, corresponding in 
wave form with those air vibrations received by the 
membrana tvmpani. But, with the exception of the 
fact that the pressure is intensified, T am unable to 
see how these vibrations, when they arrive in the 
liquid, differ from those which would be present in 
the liquid if it were conducting sound in the ordinary 
way. It appears to be forgotten sometimes that 
liquids could not conduct sound unless they were both 
elastic and compressible. But the latter quality is. 
of course, extremely small, so that the amplitude of 
the vibrations is very minute.. The actual movemenf 
in space of the column of liquid as a whole, contem¬ 
plated bv the Wrightson theory, is Quite different, 
and, so far as I can see the inertia of the mass would 
make it impossible for the force available to effect 
such movements at the rate of several thousand per 
second. 

There is another point involved here which I con¬ 
fess to an inability to understand. When the stapes 
pushes in the membrane of the fenestra ovalis, the 
movement of the liauid shows itself simultaneously 
bv a protrusion of the fenestra rotunda. Now the 
basilar membrane forms part of a partition between 
the two columns of liquid in the scala vestibuli and 
the scala tympani. If these columns were not con¬ 
nected at the aoex of the cochlea, it is clear that the 
pushing in of the stapes must cause a bulging of the 
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